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organu (¢lent ISO). Mezinarodni normy
obvykle vypracovavaji technické komise ISO.
Kazdy ¢len ISO, ktery se zajima o predmét, pro
ktery byla vytvorena technicka komise, ma
pravo byt v této technické komisi zastoupen.
Préce se zucastnuji také vladni i nevladni
mezinarodni organizace, s nimiz ISO navazala
pracovni styk. ISO uzce spolupracuje

s Mezinarodni elektrotechnickou komisi (IEC)
ve vSech zalezitostech normalizace v elek-
trotechnice.
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Foreword

ISO (the International Organization for
Standardization) is a worldwide federation of
national standards bodies (ISO member
bodies). The work of preparing International
Standards is normally carried out through ISO
technical committees. Each member body
interested in a subject for which a technical
committee has been established has the right
to be represented on that committee.
International organizations, governmental and
non-governmental, in liaison with ISO, also
take part in the work. ISO collaborates closely
with the International Electrotechnical
Commission (IEC) on all matters of
electrotechnical standardization.



Postupy pouzité pri tvorbé tohoto dokumentu

a postupy urcené pro jeho dalsi udrzovani jsou
popsany ve smérnicich ISO/IEC, Cast 1.
Zejména se ma vénovat pozornost rozdilnym
schvalovacim kritériim potrebnym pro ruzné
druhy dokumentt ISO. Tento dokument byl
vypracovan v souladu s redakénimi pravidly
uvedenymi ve smérnicich ISO/IEC, cast 2

(viz www.iso.org/directives).

Upozornuje se na moznost, Ze nékteré prvky
tohoto dokumentu mohou byt predmétem
patentovych prav. ISO nelze Cinit odpovédnou
za identifikaci jakéhokoliv nebo vSech
patentovych prav. Podrobnosti o jakych-

koliv patentovych pravech identifikovanych
béhem pripravy tohoto dokumentu budou
uvedeny v uvodu a/nebo v seznamu
patentovych prohlaseni obdrze-

nych ISO (viz www.iso.org/patents).

Jakykoliv obchodni nazev pouzity v tomto
dokumentu se uvadi jako informace pro
usnadnéni prace uzivateli a neznamena
schvaleni.

Vysvétleni vyznamu specifickych termint

a vyrazu ISO, které se vztahuji k posuzovani
shody, jakoz i informace o tom, jak ISO
dodrzuje principy Svétové obchodni organizace
(WTO) tykajici se technickych prekazek
obchodu (TBT), jsou uvedeny na tomto odkazu
URL: www.iso.org/iso/foreword.html.

Tento dokument byl vypracovan komisi ISO/TC
213, Rozmérové a geometrické specifikace
produktu a jejich overovani.

Toto treti vydani zrusuje a nahrazuje druhé
vydani (ISO 1660:1987), které bylo technicky
revidovano s nasledujicimi zménami:

- byly upresnény pozadavky pro stanoveni
teoreticky exaktniho prvku (jmenovita
geometrie);

- byla vyjasnéna a aktualizovana definice
toho, co predstavuje tolerovany prvek, aby byl
dodrzen princip prvku (viz ISO 8015:2011,
5.5);

- byly pridany nastroje pro stanoveni
specifikaci pro omezené prvky a slou¢ené
prvky;

- byly pridany nastroje pro stanoveni
specifikaci pomoci nerovnomérné
usporadanych nebo posu-

nutych toleran¢nich poli;

- byly pridany nastroje pro stanoveni
specifikaci pomoci tolerancniho pole

s proménnou Sirkou.

The procedures used to develop this document
and those intended for its further maintenance
are described in the ISO/IEC Directives, Part 1.
In particular the different approval criteria
needed for the different types of ISO
documents should be noted. This document
was drafted in accordance with the editorial
rules of the ISO/IEC Directives, Part 2

(see www.iso.org/directives).

Attention is drawn to the possibility that some
of the elements of this document may be the
subject of patent rights. ISO shall not be held
responsible for identifying any or all such
patent rights. Details of any patent rights
identified during the development of the
document will be in the Introduction and/or on
the ISO list of patent declarations received
(see www.iso.org/patents).

Any trade name used in this document is
information given for the convenience of users
and does not constitute an endorsement.

For an explanation on the voluntary nature of
standards, the meaning of ISO specific terms
and expressions related to conformity
assessment, as well as information about ISO,s
adherence to the World Trade Organization
(WTO) principles in the Technical Barriers to
Trade (TBT) see the following URL:
www.iso.org/iso/foreword.html.

This document was prepared by Technical
Committee ISO/TC 213, Dimensional and
geometrical product specifications and
verification.

This third edition cancels and replaces the
second edition (ISO 1660:1987), which has
been technically revised with the following
changes:

- the requirements for defining the
theoretically exact feature (the nominal
geometry) have been made more explicit;

- the definition of what constitutes the
toleranced feature has been clarified and
updated to follow the feature principle, (see
ISO 8015:2011, 5.5);

- tools for defining specifications for restricted
features and compound features have been
added;

- tools for defining specifications using
unequally disposed or offset tolerance zones
have been added;

- tools for defining specifications using
tolerance zone of variable width have been
added.


https://www.iso.org/directives-and-policies.html
https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html

Uvod

Tento dokument patri do souboru norem
geometrické specifikace produktu (GPS) a je
ho moZné povazovat za obecnou normu GPS
(viz ISO 14638). Ovlivhuje ¢lanek retézu A, B a
C pro tvar, orientaci a umisténi.

ISO GPS Masterplan uvedeny v ISO 14638
podava prehled systému ISO GPS, jehoz Casti
je tento doku-

ment. Zakladni pravidla ISO GPS uvedena

v ISO 8015 jsou pouzita v tomto dokumentu.
Vychozi rozhodovaci pravidla uvedena v ISO
14253-1 jsou pouzitd ke spe-

cifikacim provedenym v souladu s timto
dokumentem, neni-li uvedeno jinak.
dokumentu k maticovému modelu GPS viz
priloha D.

Tento dokument uvadi pravidla pro tolerovani
profila.

Prezentace pisma (proporce a rozmery) viz

ISO 3098-2.

VSechny obrazky pro 2D zobrazeni v tomto
dokumentu byly nakresleny s pouzitim
promitani v prvnim kva-

drantu a rozmeéry a tolerancemi v milimetrech.
Mélo by byt zrejmé, Ze promitani ve tretim
kvadrantu a dalsi mérici jednotky mohou byt
stejné dobre pouZzitelné, aniz by byly dotceny
stanovené zasady. Pro vsechny obrazky
uvadeéjici priklady specifikaci ve 3D jsou
rozmeéry a tolerance stejné jako pro podobné
obrazky znazornéné ve 2D.

Obrazky v tomto dokumentu predstavuji bud 2D
pohledy, nebo 3D axonometrické pohledy na 2D
vykresu a jsou urceny k ilustraci toho, jak 1ze
specifikaci plné uvadét pomoci viditelné
anotace. Moznosti zndzornéni speci-

fikace, kde elementy specifikace sméji byt

k dispozici prostrednictvim dotazovaci funkce,
nebo jiného vyhledavani informaci o 3D CAD
modelu a pravidla pro pripojovani specifikaci
k 3D CAD modeltum, viz ISO 16792.

Introduction

This document is a geometrical product
specification (GPS) standard and is to be
regarded as a general GPS standard (see ISO
14638). It influences the chain links A, B and
C of the chains of standards on form,
orientation and location.

The ISO GPS Masterplan given in ISO 14638
gives an overview of the ISO GPS system of
which this document is a part. The
fundamental rules of ISO GPS given in ISO
8015 apply to this document and the default
decision rules given in ISO 14253-1 apply to
specifications made in accordance with this
document, unless otherwise indicated.

For more detailed information of the relation of
this document to the GPS matrix model, see
Annex D.

This document provides rules for profile
tolerancing.

For the presentation of lettering (proportions
and dimensions), see ISO 3098-2.

All figures in this document for the 2D drawing
indications have been drawn in first-angle
projection with dimensions and tolerances in
millimetres. It should be understood that third-
angle projection and other units of
measurement could have been used equally
well without prejudice to the principles
established. For all figures giving specification
examples in 3D, the dimensions and tolerances
are the same as for the similar figures shown
in 2D.

The figures in this document represent either 2D
drawing views or 3D axonometric views on 2D
drawings and are intended to illustrate how

a specification can be fully indicated with
visible annotation. For possibilities of
illustrating a specification, where elements of
the specification may be available through

a query function or other interrogation of
information in the 3D CAD model and rules for
attaching specifications to 3D CAD models, see
ISO 16792.



Obrazky v tomto dokumentu znazornuji text

a nemaji za cil vyjadrovat skute¢nou aplikaci.
V dusledku toho nejsou obrazky plné kétovany
a specifikovany a uka-

zuji pouze prislu$né obecné zasady. Utelem
obréazk{ neni ani vyjadrovat konkrétni
pozadavek na zobrazeni, pokud jde o skryté
podrobnosti, te¢né ¢ary, nebo jiné anotace.
Mnoho obrazkt mé ¢ary nebo podrobnosti,
které jsou kvuli prehlednosti odstranény nebo
pridany nebo prodlouzeny, aby to pomohlo
ilustraci textu. V tabulce 1 jsou uvedeny typy
car pouzité ve vysvéetlu-

jicich obrézcich.

Aby byla specifikace GPS jednoznacna, musi
byt dobre stanovena oblast definujici hranici
tolerovaného prvku, jakoz i filtrovani.

V soucasné dobé nejsou v normach GPS
definovana podrobna pravidla pro déleni prvka
a pro vychozi nastaveni pro filtrovani.

Konecné provedeni (proporce a rozmery)
znacek geometrického tolerovani je uvedeno
v ISO 7083 a ISO 1101:2017, priloha F.

Pro ucely tohoto dokumentu se terminy , 0sa“
a ,medidn rovina“ pouZivaji pro odvozené
prvky dokonalého tvaru a terminy , median
¢ara“ a ,median povrch” pro odvo-

zené prvky nedokonalého tvaru. Déle byly
pouzity nasledujici typy ¢ar ve vysvétlujicich
obrézcich, tj. v obrazcich znazornujicich
netechnické vykresy, pro které plati pravidla
ISO 128 (vSechny casti).

The figures in this document illustrate the text
and are not intended to reflect an actual
application. Consequently, the figures are not
fully dimensioned and specified, showing only
the relevant general principles. Neither are the
figures intended to imply a particular display
requirement in terms of whether hidden detail,
tangent lines or other annotations are shown
or not shown. Many figures have lines or
details removed for clarity, or added or
extended to assist with the illustration of the
text. See Table 1 for the line types used in
definition figures.

In order for a GPS specification to be
unambiguous, the partition defining the
boundary of the toleranced feature, as well as
the filtering should be well defined. Currently,
the detailed rules for partitioning and the
default for filtering are not defined in GPS
standards.

For a definitive presentation (proportions and
dimensions) of symbols for geometrical
tolerancing, see ISO 7083 and ISO 1101:2017,
Annex F.

For the purposes of this document, the terms
“axis” and “median plane” are used for derived
features of perfect form, and the terms
“median line” and “median surface” for
derived features of imperfect form.
Furthermore, the following line types have
been used in the explanatory illustrations, i.e.
those representing non-technical drawings for
which the rules of ISO 128 (all parts) apply.

surface/plane)

Tabulka 1
Table 1
Typ Cary
. (Line type)
Uroven prvku Typ prvku Podrobnosti Viditelna Za
(Feature level) (Feature type) (Details) (Visible) rovinou/povrchem
(Behind
plane/surface)
bod
cara/osa
integralni prvek  povrch/rovina tlustd souvisla tenka carkovana
(integral feature) (point (wide continuous) (narrow dashed)
line/axis
Jmenovity prvek surface/plane)
(Nominal feature) 139(1 tenka Cerchovana
cara/osa . oy ,
, . s dlouhymi tenka cerchovana
odvozeny prvek  povrch/rovina v/ 4
. ; carkami (narrow dashed
(derived feature) (point I dotted
line/axis (narrow long otted)
dashed dotted)



SkuteCny prvek
(Real feature)

Extrahovany
prvek
(Extracted
feature)

Filtrovany prvek
(Filtered feature)

integralni prvek
(integral feature)

integralni prvek
(integral feature)

odvozeny prvek
(derived feature)

integralni prvek
(integral feature)

povrch
(surface)

bod
cara
povrch
(point
line
surface)
bod
cara
povrch
(point
line
surface)
cara
povrch
(line
surface)

tlusta souvisla od
ruky

(wide freehand
continuous)

tlusta carkovana
s kratkymi
carkami

(wide short
dashed)

tlusté teckovana
(wide dotted)

tenkd souvisla
(continuous
narrow)

tenkda carkovana
od ruky

(narrow freehand
dashed)

tenkda carkovana

s kratkymi ¢arkami
(narrow short
dashed)

tenka teckovana
(narrow dotted)

tenka souvisla
(continuous
narrow)



Tabulka 1 (dokonceni)

Table 1 (completed)

Uroven prvku
(Feature level)

Typ prvku
(Feature type)

integralni prvek
(integral feature)

Prirazeny prvek

(Associated odvozeny prvek

(derived feature)

feature)
zédkladna
(datum)
Meze
tolerancniho
pole, roviny
toleranci

(Tolerance zone
limits, tolerance
planes)

Prurez, ilustracni
rovina, rovina
kresleni,
pomocna rovina
(Section,
illustration plane,
drawing plane,
aid plane)
Vynaseci,
kotovaci,
odkazové cary,
odkazové
praporky
(Extension,
dimension, leader
and reference
lines)

Podrobnosti
(Details)

bod

primka
rovina
(point
straight line
plane)

bod

primka (osa)
rovina

(point
straight line
(axis)

plane)

bod

cara/osa
povrch/rovina
(point
line/axis
surface/plane)

cara
povrch
(line
surface)

cara
povrch
(line
surface)

cara
(line)

Typ Cary
(Line type)
Viditelna
(Visible)

tlusta cerchovana
se dvéma
carkami a dvéma
teCkami

(wide doubled-
dashed double-
dotted)

tenkd Cerchovana
s dlouhymi
carkami a dvéma
teCkami

(narrow long
dashed double-
dotted)

tlusta carkovana
s dlouhymi

a dvéma kratkymi
carkami

(wide long
dashed double-
short dashed)

tenkd souvisla
(continuous
narrow)

tenkda carkovana
dlouhymi ¢arkami
a kratkymi
carkami

(narrow long
dashed short
dashed)

tenkd souvisla
(continuous
narrow)

Za
rovinou/povrchem
(Behind
plane/surface)

tenka Cerchovana
se dvéma Carkami
a dvéma teckami
(narrow double-
dashed double-
dotted)

tlusta cerchovana
se dvéma teCkami
(wide dashed
double-dotted)

tenka carkovana
s dlouhymi

a dvéma kratkymi
carkami

(narrow long
dashed double-
short dashed)

tenka carkovana
(narrow dashed)

tenka carkovana

s kratkymi ¢arkami
(narrow dashed
short dashed)

tenka carkovana
(narrow dashed)



Na rozdil od jinych druhli geometrického
tolerovani umoznuje tolerovani profilu také
geometrické tolero-

vani nelinearnich Car a nerovinnych povrchu
jako pridavek k tolerovani jednodussich prvku
jako jsou roviny, valce, atd. Diky tomu je
tolerovani profilu slo-

s ohledem na definici jmenovité geometrie

a rozsahu tolerova-

ného prvku. Tento dokument se rozsiruje

a poskytuje nastroje a pravidla pro tyto dvé
slozitosti.

Toto vydani ISO 1660 je pilotnim projektem
pro tvorbu norem zaloZenych na pravidlech
geometrického tole-

rovani spiSe nez pro tvorbu norem zalozenych
na prikladech. Z dlouhodobého hlediska se
predpoklada, ze obsah tohoto dokumentu bude
zaclenén do budouci normy ISO 1101 zalozené
na pravidlech.

Tento dokument se odkazuje na jiné normy pro
pra-

vidla tolerovani GPS obecné a zejména na
geometrické tolerovani, nikoli na opakovani
téchto pravidel. Mezi tyto principy a pravidla
GPS patri mimo jiné:

- princip prvku (viz ISO 8015:2011, 5.4);

- princip nezavislosti (viz ISO 8015:2011; 5.5);

- pravidla pro implicitni rozméry TED (viz
ISO 5458:1998, 4.3);

- Sirka tolerancniho pole normalné plati pro
tolero-

vany prvek (Viz ISO 1101:2017, kapitola 7);

- pravidla pro identifikovani tolerovanych
prvku (viz ISO 1101:2017, kapitola 6 a 9.1);

- specifikace tvaru, tj. specifikace bez odkazu
na zakladnu, soustavu zakladen, nebo pole
prvku, neo-

mezuji ani orientaci, ani umisténi (viz ISO
1101:2017, 4.8);

- toleran¢ni pole muze byt omezeno odkazem
na zakladny (viz ISO 5459).

Contrary to other kinds of geometrical
tolerancing, profile tolerancing also allows
geometrical tolerancing of non-straight lines
and non-flat surfaces, in addition to simpler
features, such as planes, cylinders, etc. This
makes profile tolerancing more complex than
other geometrical tolerancing with respect to
the definition of the nominal geometry and the
extent of the toleranced feature. This
document expands on and provides tools and
rules for these two complexities.

This edition of ISO 1660 is a pilot project for
writing rule-based standards for geometrical
tolerancing rather than example-based
standards. In the long term, it is envisioned
that the content of this document will be
integrated into a future rule-based ISO 1101.

This document references other standards for
rules for GPS tolerancing in general and
geometrical tolerancing in particular, rather
than repeating those rules. These GPS
principles and rules include, but are not
limited to:

- the feature principle (see ISO 8015:2011,
5.4);

- the independency principle (see ISO
8015:2011, 5.5);

- the rules for implicit TEDs (see ISO
5458:1998, 4.3);

- the width of the tolerance zone applies
normal

to the toleranced feature (See ISO 1101:2017,
Clause 7);

- the rules for identifying the toleranced
features (see ISO 1101:2017, Clause 6 and
9.1);

- form specifications, i.e. specifications
without reference to a datum, a datum system
or a pattern, constrain neither orientation nor
location (see

ISO 1101:2017, 4.8);

- the tolerance zone can be constrained by
reference to datums (see ISO 5459).



DULEZITE - Zobrazeni obsazené v tomto
dokumentu jsou uvazovana k zobrazeni textu
a/nebo k poskytnuti priklada souvisicich
technickych vykresovych speci-

fikaci; tato zobrazeni nejsou plné kétovana

a tolero-

vana, zobrazuji pouze relevantni obecné
zasady. Konkrétné mnoho zobrazeni
neobsahuje specifikace filtru. V dasledku toho
zobrazeni nereprezentuji uplné soucasti

a nejsou v kvalité, ktera je poZzadovana pro
pouziti v prumyslu (ve smyslu plné shody

s normami pripravovanymi ISO/TC 10 a ISO/TC
213), a jako takové nejsou vhodné

k predvadéni pro ucely vyuky.

1 Predmet normy

Tento dokument uvadi pravidla pro
geometrické spe-

cifikace integralnich a odvozenych prvku
pomoci znacek ,profil ¢ary” a ,profil povrchu”,
jak je stanoveno v ISO 1101.

IMPORTANT - The illustrations included in this
document are intended to illustrate the text
and/or

to provide examples of the related technical
drawing specification; these illustrations are not
fully dimensioned and toleranced, showing only
the relevant general principles. In particular,
the illustrations do not contain filter
specifications. As a consequence, the
illustrations are not a representation of

a complete workpiece and are not of a quality
that is required for use in industry (in terms of
full conformity with the standards prepared by
ISO/TC 10 and ISO/TC 213), and as such are
not suitable for projection for teaching
purposes.

1 Scope

This document gives the rules for geometrical
specifications of integral and derived features,
using the line profile and surface profile

characteristic symbols as defined in ISO 1101.

Konec nahledu - text dale pokracuje v placené verzi CSN.



